Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.010 Å; R factor = 0.076; wR factor = 0.212; data-to-parameter ratio = 15.5.
Related literature
For the biological activity of the title and related compounds, see: Shim et al. (2003) ; Kawase et al. (2007) ; Dü ckert et al. (2012) . For related structures, see: Ishikawa et al. (2013a,b) . For halogen bonding, see: Auffinger et al. (2004) ; Metrangolo et al. (2005) ; Wilcken et al. (2013) .
Experimental
Crystal data C 10 H 4 Cl 2 O 3 M r = 243.05 Triclinic, P1 a = 8.288 (8) Å b = 8.325 (7) Å c = 13.706 (7) Å = 96.55 (6) = 92.23 (7) = 101.98 (7) V = 917.2 (13) Å 3 Z = 4 Mo K radiation = 0.68 mm À1 T = 100 K 0.42 Â 0.22 Â 0.08 mm
Data collection
Rigaku AFC-7R diffractometer Absorption correction: scan (North et al., 1968) T min = 0.841, T max = 0.947 5130 measured reflections 4203 independent reflections 2596 reflections with F 2 > 2(F 2 ) R int = 0.057 3 standard reflections every 150 reflections intensity decay: 4.9% Refinement R[F 2 > 2(F 2 )] = 0.076 wR(F 2 ) = 0.212 S = 1.10 4203 reflections 271 parameters H-atom parameters constrained Á max = 0.70 e Å À3 Á min = À0.79 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: WinAFC (Rigaku, 1999) ; cell refinement: WinAFC; data reduction: WinAFC; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: CrystalStructure (Rigaku, 2010) ; software used to prepare material for publication: CrystalStructure.
6,8-Dichloro-4-oxochromene-3-carbaldehyde
Yoshinobu Ishikawa and Yuya Motohashi 1. Comment 6,8-Dichloro-3-formylchromone shows many biological functions such as protein tyrosine phosphatase inhibitory (Shim et al. 2003) , tumor cell-cytotoxic, anti-HIV, anti-Helicobacter pylori, and urease inhibitory activities (Kawase et al. 2007 ). In addition, it is used as a starting material for the synthesis of biologically relevant molecules (Dückert et al. 2012 ).
The title compound, C 10 H 4 Cl 2 O 3 , crystallizes with two independent molecules in the asymmetric unit ( Fig. 1 ). The mean deviations from the least-square planes for all atoms of molecule 1 and 2 are 0.0410 Å and 0.0449 Å, respectively. In addition, the largest deviations of molecule 1 and 2 are 0.1512 (17) Å for Cl1a and -0.0973 Å for H4b, respectively. This means that all atoms of each molecule are essentially coplanar.
In the crystal, the molecules 1 and 2 are linked to each other through intermolecular interactions of the Cl atoms at the Halogen bonds have been found to occur in organic, inorganic, and biological systems, and have recently attracted much attention in medicinal chemistry, chemical biology, and supramolecular chemistry (Auffinger et al. 2004 , Metrangolo et al. 2005 , Wilcken et al. 2013 . Our analysis suggests that the strong inhibitory activity of the title compound against urease may be attributable to the halogen bond observed in the crystal, because 3-formylchromones without any halogen atom at the 8-position in the literature do not show the urease inhibitory activity (Kawase et al. 2007 ).
Experimental
Single crystals suitable for X-ray diffraction were obtained by slow evaporation of a 2-butanone solution of commercially available 6,8-dichloro-3-formylchromone at room temperature.
Refinement
The C(sp 2 )-bound hydrogen atoms were placed in geometrical positions [C-H 0.95 Å, U iso (H) = 1.2U eq (C)], and refined using a riding model.
Computing details
Data collection: WinAFC (Rigaku, 1999) ; cell refinement: WinAFC (Rigaku, 1999) ; data reduction: WinAFC (Rigaku, 1999) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: CrystalStructure (Rigaku, 2010) ; software used to prepare material for supplementary materials sup-2 Acta Cryst. (2013). E69, o1416 publication: CrystalStructure (Rigaku, 2010) .
Figure 1
The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level.
Hydrogen atoms are shown as small spheres of arbitrary radius. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.70 e Å −3 Δρ min = −0.79 e Å −3 Special details Refinement. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 . R-factor (gt) are based on F. The threshold expression of F 2 > 2.0 σ(F 2 ) is used only for calculating R-factor (gt).
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) Atomic displacement parameters (Å 2 )
Cl1a 0.0338 (9) 0.0277 (9) 0.0216 (8) 0.0044 (7) 0.0053 (7) 0.0088 (6) Cl2a 0.0312 (9) 0.0231 (8) 0.0166 (7) 0.0037 (7) −0.0028 (6) −0.0007 (6) Cl1b 0.0345 (10) 0.0287 (9) 0.0246 (8) 0.0034 (8) 0.0082 (7) 0.0071 (7) Cl2b 0.0311 (9) 0.0232 (8) 0.0171 (7) 0.0031 (7) −0.0008 (6) −0.0016 (6) 
